This algorithm can be used to analyse an onedimensional potential barrier with an arbitrary profile.
INTRODUCTION
The quantum tunnel effect is the theoretical foundation of various tunnel devices. Therefore the calculation of the tunneling current has been a subject of interest for many years. In order to calculate the tunneling current, the transmission coefficient must be calculated. Up to now the transmission coefficient has been calculated using various approximate methods, for example, the semi-classical method(WKB) [I - 31 and the pertubation method [4] . The advantages of these methods are that they are simple in their formulae, and are able to give analytical expressions for the tunneling current in some simple cases. Their outstanding defect is that the calculated errors are large and difficult to estimate.
In this paper we present a new approach to tunneIing and a corresponding algorithm for the transmission coefficient. Analysis shows that this algorithm is very accurate, and its errors can be estimated. Under the boundary condition (3), the equation (1) 
On the other hand for a free particle with the wave vector K ,the wave function is
The corresponding equations a r e Multiplying (7) by Z,and (11) by Y., subtracting the former from the latter, and integrating from 0 t o s , we get
where M is the tunneling matrix, 
The semiclassical formula( WKB) is [7]
In calculations the values of Vo,l and L a r e set as 0.5eV, 5 A and 5 A ,respectively. The incident particle is a n electron. Table 1 shows the calculated results, where T1 is obtained by use of the algorithm in this paper, using 
El---\ -
For this simple case,we can get an analytical formula of the trans- 
CONCLUSIONS
In this paper a new approach t o tunneling is presented. The corresponding algorithm can be applied t o an arbitrary one -dimensional potential barrier ,and the calculated results have very high accuracy. The algorithm can calculate not only the transmission coefficient,but also the phases of the reflected and transmitted waves.
